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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PURPOSE: Not to cause a parasitic channel in a 
boundary between a P well and an embedded silicon 
oxide film by a method wherein a thickness of silicon in a 
region forming N-type MOS transistors is larger than 
that of silicon in a region forming P-type MOS 
transistors. 

CONSTITUTION: A thickness tS1 of silicon in a region 
forming N-type metals, oxide films, and semiconductor 
(MOS) transistors is made larger, whereby the bottom of 
a source 13 and a drain 14 of N-type MOS transistors 
does not reach an embedded silicon oxide film (BOX) 12 
and a parasitic channel is hard to cause in a boundary 
between a P well and a BOX 12. Also, even when a 
thickness tS2 of silicon in a region forming P-type MOS 
transistors is smaller and the bottom of a source 18 and 
a drain 1 9 comes into contact with the BOX 1 2, the 
parasitic channel does not cause. Accordingly, a leak 
current does not generate in MOS transistors of the 
both of N-type and P-type. Thus, a power consumption 
can be reduced. 
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[4#!f!lt*o«gB] 

itmm i ] n9J&mmft±ic»>b*mi*m%&i' 
ij a yrtii'>4< t bnffimkm&mm^mfc h ? w 

Mm i s F^y^^AW^ti^Iiwv'My 

go 

[11*52] NSMI S h7>-^^7i^fi£StlT^ 

JFM£tiT^-5 ffltS©-> U 3 ycoH^J: 9 ffi^r 4 
»i -*-5St** i E*ro*«*afill. 

r 4 £#®4-f5!i*5 1 E«0>¥i**S«. 
[11*54] *»*6«W4*fU:Kfc5¥*fclM£*r>' 
y 3 yft|:/>4< i *>*B«S!&JSiP6«iNI# h 7 Vi^ 

-c, NIM I S h5yyx?i PSM I S Yy>~/?>? 

tmtfLHiix ^ssB»»flfnEmjsft>' y 3 ^©j^ina 

y - x J3 J; K L-T ^oj£BS55|6gH4!ftJti » e> Pf tir 
[ff*55] *»l6^*!r±,c&S¥i||to¥&£5' 

iSrotp^NSMl S h7^**;45ffM£tvc^5» 

«r«?»£-f5SI*5 1 ffi«©**#SHl. 
[ff?*56] *M«14feK±^fc2.#^*^ H B B -> 

^^S<iT^S**ff:i$«{r*3^-c, '>&< 4 t^ro 
fiSgErotflCNSMI S K7>^^^^$tLT^5» 

- y 3 y|fefUK»jSatftJUM£4feK«>&ffeit-CV'd i 4 

[ff*57] NIM I S h7VS>.**#JfM£*CT^ 

r. 4 sr*«4 -t- sst *5 1 ss.m<r>*mwmw, 

[§b*58] NffiM I S byyi?x?tfmtiL£tlXi<^ 

w&mmm%*mfchyyi?y?mm®&*m<fets^z> 

rtSr#{Sii-5m*54E*w¥W^fio *54!£ 

[11*5 9 ] nMMwm'Kni.m^m ^masa •> y 

iN>fl£StRlc43V^T, s^mPa^y 3y|i||i'>4< i 



3*1,-0 *s z. t £»£-t5!i*5 1 timi>*tWfm 

fito 

[»*5 1 0 1 nx#m vtw^Hmm^ ^nues -> 
y Tdiiiwff^m^^y = yzft-thmmzm 

o^icftSfitcfci^T , »!/ ^ig B B B -> y 3 y«|£>>& < 

f&£tix^6~t*¥?mtirmmR4tm<n¥mvfm 

go 

[f»*5 1 1 ] I^»ftl±l:'>/i < 4 t>ffl«a 

±mmmm^m»byy^y.'?Mmm^mm^nx^ 

[ft*5 1 2 ] ««M&ftt£«ft±£4>& < 4 fcttiii® 
3>lcoJ¥^i±4 fl m«K'fc5: 

4 4 -t-s i«*5 4 se« w ¥m»mm. 

[is*5 1 3 ] «fc*fe*w4a» <d±«k*v m»« a •> 

^yj, TfflHi)»^m*S B B B ->y 3 vSrW-TSflljtSrJt 
o^^Sffifi, 2ftro$g B H B v'!) 3vro-^tfc(iiS| 
*©«B«r«BWkLT, ->y ^Ulki^ML, ->y 

3 yg|fkJl^rtffl)(C LT'IS 9 S-fr-frfctg, 

->y =>y&mg<Dm&-*x'M< uts 9 

tE-C*>5 r. 4 *«P»t ■f-5»*5 1 f5*c©¥*ft£?go 
[«*5 1 4 ] S^»tt^«»±{ll|(C^V Mft&g -> 

y 3y£ N TflltJi^lUISftvy 3 vSr<ri"5«BS«r» 
o^^S^ii, 2tic©¥IS B B B ->y 3>co-^^fcitn5i 

*©*aB*««MkLT, ->y av»ft*«:Wj*u ->y 

->y 3VSr3fa©ff**-eJ»< LfcK 9 

K-pfcS - 4 Sr4*« 4 *5!**5 4 EiEro^frSSft, 

[»*5i5] mumm^w^hh^m^w^ 

•>!) 3>rt|c>^< 4 ttHiM&S^M¥®ft:*«lHl 

*) «V>r 4 Sr#»'t 1-5111*55 

IW*5 1 6 ] mM*fe^tt#3K±(cfc5^*^¥S B B B 

•>y 3>rt(-/>^< t t+eiis^jgife^#^tt:*ffl(Hi 

i?v^->y 3>i?^)iirojiE(cfo5^ B i->y a^ic^tt 

9 Sil^ w 4 $r^S( 4 * 5ft*5 6 IEtto^ai^g„ 
[M*5i7] «M^tt^W±(ifoS^*m*S B B B 
•>y ayrtl:!Mt< 4 -btWM^ff,l6^BI^*«ffl(Hl 

m^ffc%ftx^%¥mmmz.t$^x, tt>N 

MM I S h7^^^^ffM^tir^5Sfv^*©PS! 
<r)l£(cfc6^ B B B -> y 3 vltD PS^ij3EifewjSgi-j:7 

4 *W*4 i-5»*5 5 fBiUro^f^eo 
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MM I s h7y^^^JgjSSii"C^5j»i^*<z>PS 
[BMW l 9 1 *a»ttfeS±(cfe^^fr^p B 0 

y*J a vrt (;:'>/*< 4 ^ffiMM^S^I^ft««{H] 
tf«*o*j$* v y =1 <fc DJS^:ife 

*>y 3^rttc/>4< 4fcffiifs^*»»K¥W*«aiii 

± fc 5 teliKco ±ic!£ ft fc #^ H B 0 i/ya ^«ffi^JR 
mS<c«EE SrJn iL * ^ 4 ^Wmtir^mm 1 E«a>¥ 

S ixT ^ -5 **(HSB^*3t >T , 
±{cfc6«WI^±^»itfc*Jg«^y 3^411 



[0 0 0 1 ] 

SOI (Silicon On Insulator) t PftfttTV^S^** 
[0 0 0 2] 

to 2 ififfv^»fi^y nylfi, 2 2ttJ¥3»5A 

-m^mCO^y avRffclRS i 0 2 , 2 3«J¥$ISHA 
-S//mO»*Sfi^!) ayltfcS, SOI^ 

[0003] :5t*J8flii»*Jg«vy =iysfi 

2 i±^E(ijBt LT»^snfc«a««M4*ir±co# 

mis h^v^^ii, v-hmmm^yv ^>mm 
/■> i/])^ymtmti/v^yMi\im<D£m$f) mm 

RW(i*5^TI±, Ml S h^vi/^^co^Tftt-jKW 
• MfUR • h 9 * (MO Sh5^ 
Sr«(c*jfTBlWLTVKo RB«ttMOS h 

^^{rov^TJfi^TI/^Sfc^TfcSo 
[0.004] B3tt, SO I ^^^(^M^tl/c^^ 
fflttSMOSftMiaB (£Jl«, CMO S I C <b B&"t") (7) 
-«<0«3fWffiB«iS**+o 3 1 fi^fav'jJ ny| 
fi, 3 2fi*S»^A-»//mt7)i/y 3^»fbBt-(W 
T, BOX (Buried Oxide: S*ji*KfbK^lft) 4ffl§ 
1") , 3 3 t 3 4WMflNiMOS K5^^^<Z) 

y-.x<bKW>\ 3 5it^^yv ^yfrbf&z>?- 
vmm, 3 6fiv/y 3i/»fU)t*^45^ hMIHK. 

3 7<i»^*K<7)PS^«»^b>i5P!?^S:*-t-o 
NiMOS h7V^^fiy^3 3, K^V34 V 
y-h«S3 5, y-h*6ftK3 6, P^x^3 7H 
JB^StbT^So 3 8 t 3 9WMtlPSMOS h7 
yi/^^coy-^^ y\/<<y, 3 loii^^u^y 
^6<cS^- 3 1 1 fiv-y 3^Kfl:l)t**e>ft5 

hfeMk 3 i 2ltiVt«a<^Ni[7Mtt^&ttS 
N^a:;u^7r-t 0 PSMOS h7>"^^(t V— ^ 3 

8, Kwy3 9, y-h«i3io, y-naw3 
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1 1 N N^^/U3 1 2frhMf&£tlX\<*Z>o 
[0 0 0 5] H3H*5V^T, 3fi3ftc^Sji-CV^5 3 1 
314*^ jWlfflOflfV^vy =i^lWIJiS i o 2 

COSOI ^/vt^ffM^tlfcCMOS I CTiiNMM 
OS h7y^^^y-^3 3StfKW^34i:Pl 
MO Shy * CO y-* 3 8 KW^39Wi 
(2BOX3 2lCttLTV^o 
[0 0 0 6] 

[*Wd«j!P*LJ:5t"r5«Ui] B4li, P^^/i.37 
MBOX 3 2<0^^^fS]C0P^^/l^^ffMLT^5P 
S5F«*"C*6#o^«ft<7), H3fc*Lfcil«|A- 
A' ±lcjott65>*S:*LTV^So 

[00 0 7] 04rt>bWe>a>ft<fc5(C, llJ^^y 
lit'fcS P!?i/U37iBOX32 ^#[:*5l # 
nyc0flt/f(lj;<9, $Mgfi>'y ^vSftiJ-e^n^fllS 
^iKS^Ltl^o Z<Dtc$>^ P^A-3 7<OBO 
X3 2 tgLT^SH 31^+3 1 4<Z)«ljEfi, «d> 
waiffi^#»(cji<, nMmos by^itxfonMM 

[0 0 0 8] Z(Dtztb, E3(C^i-CMOS I CC0NS 
MOS Vy <g«3 1 4K:tel*T*£f-** 

3o H5(iNr>^/U3 1 2S(/BOX 3 2C0$££ 

iggco, [i]3(I/T:Lfcii:^B-B , ±{C:fctf 

[0 0 0 9] H5^e>We>^4J;3ti, ISI^^y 
)i-efcSNi?*/U3 1 2 £ BOX 3 2^#(^4oi/^r N 

y y^lII/r^J: HMgHS/y nyfity ycog^ 

±#Lrt^5o ^(Dtztb, N^^/U3 1 2£>BOX3 2 

[0 0 10] ^Ofc^H3lC^i-MOS I CC0PMMO 
S F7>^^(t ffi4fi3 1 5(i*3V^T*±f-^^Sr 

O S O I ^A|:M L/:CMO S I CC^^tit N 

Imos >i?x#<D % ;—x&tf kw ycojg^BO 
x/i/tBOX©*J|t|:io^T, ^4f-^^^JFM$ 

*u y w^h7>^^^fi 
feitfcK Sot, cmos i ctur^wttfc, y- 

* «8t3&s* $ v ffi*»*<7y>#<, Hgjftfc CMO S 

[00 1l]*^lt SOI^aCMUcCMO 
S I CM*5^T, NlMOS k 7 *a>y—*ESc 
£(£<«J;l. BSt^M^^CMOS I C 



[0012] m3\c*irmm&ft^ft*<o¥m»%w.x' 

ii* if»iS«tfc5 7-f-;i/ K»fltfl3 1 3(OT(c 

ttJM6*s/y ^yl7^a-£f\ y^-A^miiMs 1 
3 «)ifi«((c*>5K^B]w*^i»i % y j KRffcBS 

[0 0 13] *36W^*»#»BT-li, '>4< i: 
t nSmo s h7V^^^j«Stir^a««SrfiS 
6 y -f KI^MIcoTJc^^ 

[0 0 14] t'-C\ **MOffi^B6?|J±, 
[0 0 15] 

i c%Mj&1rZ>m£. nMmos h7^^«$' 

[0016] #^f^ so i ^^/Ncomm^tt 

»h7y^^lfW (ffiffilMi s hv^y^ 

?Mffi®&) mMZtlX^ZW;^, NlWMI S h7 
[0 0 17] Sfelc, **M^**»Kfll^i3ft5*^ 
[0 0 18] 

[flsffll NSMOS H7>^^^?K*SixS««cO'> 
y 3V**S:JK-t-Srtirj;0, NiMOSh7^ 
^ ^ co y-*&^ K W ycojK^ box ico^i < 

<<t§:i(:^^ 0 Sfc, PSMOSh7y^^^ 

os hyyi?*?{c})~?mm^$L j £'r, ffi^mtw 
m^cmos i ctusctmSo 
[oo i 9] *^»|iiflH«om3iSfti/y ^ylrtco 

[0 0 2 0] 
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^cmos i c<n-%<Dxm <Dffimrmmx*fo& 0 1 

lli»fe«->!)3ySK, 1 2tt*S*WAHfcMm*> 
^KffcK, l 3 t l 4 li^MixNlMO SF7 

e>fcsy-h«§; 1 6«i/y a^KfbRs io 2 H 

[0 0 2 i] nsmo sh7 * is, y— ^ i 3 , 
kk>i4, y- bnm i 5 , vmmm ie, p 

!>*;n 7^fcJg*SiiTv^5 0 l 8 £ l 9 fi-tft-eti 
PSMOS h7^^<7)y-^i Kwy, 1 1011 

■MbB^bttsy-hftWi, l l 2li»v>»£<7)NM 
»^^j:5N^/^^to pSmos h7V^ 
^te, y-^is, KK^i9, y-htSi 10, 
y-h*fiigdisi 1 1, N^x/ni2^MSiit^ 

[0 0 2 2] 113liP^/H7iC, 114ttP? 
i/H 7tN!?i/H 1 2WffiJW±|:JfciSot, 1 

I 5iiN^x/n i 3±{cZti?hMj&£titzm*#M 

m<n*s!) ^ymitms io 2 ^b^^y^-^mitm 

x*hz>a Bii:i8^t, NlMOSh7^^« 
ZiiX^Z>WiL<bM&&i/ x ) ^y<DW.& t sites PiM 
OS H7>^^^^^M^ixTi/^M^*^H B B ^y 3 
V(7)J?^ t S2 £ OffV^ NSMOSh7^ 
^(7)V-^ 1 3 £ >l 4<0&lt, BOX12C8 

Lt^<C^ 0 Z<Dlztb, Ill:/Tt$«M^NlMOS 

P^x/U37iBOX3 2£>iS5#3 1 4 d&l^T^ ISfc 

mos h7y^^wy-^ i'8 t K^yi 9 cojS^ 
box i 2 ttejgL-o^\, 

[0 0 2 3] 16(1 **W^ffil<0||J6ff|"e*)i s o I 

Ka5HT-*>5 0 H6(D**W<o*ll6«i:iaia>**M(Z) 
*JS«<^R>i5IB0ffi. !6i:iot^PaMOS b?> 
i/X#(Dy—X6 2 £ 3a>j£j&Svy n fc 

II (BOX) 6 llC»LT^Stw6t7>f-yUKaft: 
IR6 4C0N->^yHli|iCfe5l£^te«9 BOX 6 1 CfU 

[0024] PSMOSF7y^^fi, y-*^ffi£ 

^'>& < > £f*> e><z)«ag"C fc ^S^'J//^ CMOS 
I C&'#£ - t^-e#s 0 



[0 0 2 5] 17 (a) ~ (c) , [18 (a) - (c) 

\ZTjki-x&mmmz£*)^ nmmos by>i?x?t 
psmos h7>^x?mM£tizm^ow&£his ] j 

m^TF-to 17 (a) (C&^T, 7 1*i*»ft^y3> 

^L-Ct^So 7 1, 7 2, 7 3CJ;otsoi^/N(: 
ftotl^o 7 4(i*IS B B 3 v/y 3<7)^g£I£fbL 

fflj&g (EAT, CVDiffl§f) (CtOitaiLfc^y =V 

[0026] [17 .(b) (l&^T, Jt3t • SftxaiCj; 
QNVx./Ufimj££tiZ>mil, EP^PMMOS h7^ 

f K7^x y fy ^{c «t 0 y y 3 y gfUM 7 5^x^f 

y?ir&o N^/i^ffM-f y y-^ftt 

*WN®^>fift7 7Sr-f*^aA-*"5o El 7 (b) co£ 
h 7 6jW8oT*5!3, N^x;l/MffiONl^tlft7 7 
[0 0 2 7] [17 (c) ci&^t, 17 (b) M&^T 

»ot^t^ h 7 6^[^i-r^ 0 sygfiryy 

ttdtt, [17 (b) icia^T-f^vffiASftfcNS^FW 

[0 0 2 8] [18 (a) (^3o^T, HB©*J|^N 
H7x/«(^#e 0 0 0 ^!J ^>17 3SrKfkU Jf^lfr^ 
Atf>yy *>m\Mi 9HMt^ 0 H8 (b) icfc^ 

T, »oTV^6^y 3V^ft:«7 5Sr8**U 
P*:*/i^Sffl<BPS*«tt7 l 0^^^->&.Air6 0 
z\<o^ BE«^fiS;*ix-cv^5N93:/u««7 8.co±lc(i 
ffv^y3>iwi«7 93isiW£U-c^5fc*, 

A£ftfcPS**B»7 1 0liN[)xyi/ijS7 81-fifSA 

[0029] [is (c) c^^-c, mm^m^x9o 

0°O-l 2 0 0°C^T^— yuS:firt\ -tco^, V^y 

— 4*ft^P9-^7 1 1 £N*;c/U7 8^7FM£ft 
5 C L^t>Pl?3i/W«*7 1 1, gp^NMMOS 

y^^^^M^ti6ffi«(7)^ H e B ^y 3>i©fl[*tt 
tsi"C*f9, :wj|MN?x;KOS«7 8, iP^PS 

mos h 7 y ^ Wco¥& B 0 ^ y ^ y 

[00303H7 (a) - (c) , d8 (a) - (c) 

?x/^P^;uW)St§*^ o^ig^ife J; ix 
N^^/Ui: P^^yuc0 2[Hl^-f itVffiAt^flWl 
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[0 0 3 1 ] 19(1 llttWS:*"t\ S O I 

!?x/Ni|iM^ilfcCMOS I C<7)-S5<7>ffij^<7)«ig 

SrEH-e&So Hi iH6^*Lfc*J8Ww3HSMiH 
^JSttWiNllMOS h^^^^^ffM^tiTi^M 

<b 9 1 (iffS 5 0 0~7 0 0 ^mCDm^0 B sV!J 

m, 9 3 1 9 4iwwmsmos y^^y 
-7iKWyt\ 0. 3-0. 5 Mm<7)j^£{c^rfW«J 
9 6tt->y aviwfcBis i o 2 

9 7 ^to Pi^«ft^5) 4S P •> x/^/f to 

4, MH19 5, M61Mft9 6, P^^9 7 

[0 0 3 2] 9 8i 9 9^-t^tlPSMOS h7^ 
^?©y-^iKWV % 9 1 0fi#jSiiv'!J 3^»5> 

btmm. 9 12!iit«ONSWW^45N^ 
i^Sr^-fo PlMOSF7^^lt y-^9 8, 

KK>9 9, h«ffi9 1 0, h*fig:K9 1. 

1 N N^x/i/9 1 2^7FM£tVC^<5 0 

[0 0 3 3] 9 13(JP«)x/i/9 7J:(:, 914fiP£ 
^/U-9 7 tN93i/U9 1 2(DW\^f<D±{Zttc^oX, 9 

1 5«N!?^9 1 3±{ZZtl?tl&l&ZtltiX*ftm 
m <D > D 3 stills i0 2 ^e>457-f-^K»ftl« 

* * rt^FM S ttT V * 6 Ijittfl, y n y <7)ffi«£ p ? ^ 
/K PSMOS h7^^^(^MS^tV^*eft'> 

y^A4^:J;^|t«wpiffi»b?iott^ 

i:Pl^»^NSMOS h7V^^^»j**ixS« 
i$(C*|AL^< <t t>, f(0NSMOSh7>^^^ 

So 

[0 0 3 4] I9i:fc^t, NMMOS h^Vv^CO 
y— ^9 3 t KWV9 4WJEI4, BOX92C8LT 
i^ftK -cofc#>, l9C^t*M^NSMOS h7 
>^^^<^«KS^tt % 13C^t^ LfcJ: 5 4P 9 
oi/U3 7 t BOX 3 2£>it#3 1 4 £:|8^T£i:fc*£ 

[0 0 3 5] X, 0 9Ci3l/>tl±PSMOS hy Vv^ 



9 8tKWy9 9©8fcBOX9 2i:li8 

l-o^k mm^y^-jv K»fbK9 1 3, 914, 

9 1 5£Oj£i:^(CBOX9 2 <hjg LT^ftt/\, Si 0C 
BOX±»M£tl^NMMOS h^^^sPEH 
Sr^-fo 101M0 2(i^MtiNiMOS 
^^(7)y-^^t> + Ki/^ i0 3(iNMW»fll 

5 0 llOCiot/^, y-710 1, KWV10 2, 
y-H 0 3W^COl3fl 0 4f^«K^/^7 

[0 0 3 6] Hi Hi, 7>-/uKIMbR*5BOXi:« 
LT^S#&<AN?BMOS h7^^©Hl O^BJjl 
C-C T*Wofc(SEH**l/tva 0 11 Old S 

0 I ^^-/N(Ojf:«^5 0 0-7 0 0 /imOllBI^!) 3 y 
Xfc 1 1 0 2fiff3ft5AHft/imeK<BBOX, 1 

1 0 3fi»t^aiS(7)PS^Ftti|*^e>/j:5P!>3i^ 11 

0 4^v-y *>m\Mfrht£Z>y- btmm. 1105 
«j5^o. 5-1 nmm&<oi/D 3>iwu*3&>e>>iS7 

*f KSMbR* 110 6 Ji**£<DNffl*#fiW£'&tf 

^>*|fi]t)ttffi«-Sil[^iBH-*>So 
[0 0 3 7] y -f -/u KSSMfl 1105 oSgBteilSx 
-^H^WK)**^ -t^Si^l 1 0 7(i/<-Xtf-^ 
tMiiTt^o 7>f-/uKKfbJKi l 0 5«fi 
/<-Xt-^ 1 1 0 7c7)T(C^^(^Jf:^^»^m*SH B sv' 

[0038] P5?x/H103 Sr^i-S PlMfeC 

Jp^alryy ^yco^l 1 0 8<7)#ny^ft9 0j|^ 
7>f-/i/K»fkBll 1 0 5^4»«c5RiRSti-CL*5o - 

ffigf 1 1 0 8O7jfp>C0iRft^ y- hBKtffil 10 4 

[0039] its, »iy-M^MSh7y^^ 
«BIKT(ife5o nSmos Fyy^^lp, 

[0 0 4 0] Lt^^L, SO I ?^/N±(iffM£tlfcN^ 

mos h^y^^^ic^^r, hi i ti*i-<t 5 y 

KUfkKl 1 0 5<D£.tfBOX 1 1 0 2(lgttL 

-Cv^St, ^^ySgm!:»^Igri i 0 8^ 
-eo®rJfov TH fflS<, ^oy-^ioitKW 

y 1 0 2<Oj£*SBOX 1 1 0 2HgLT^S*&(CJi, 
#py»£0MEvMBBfi i 0 8^*rfcJ-«aEiiK^<Co 
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[0 0 4 1] Hi 1 l<l^1r/<-X¥—?T<D^ff\ 1 1 0 
8 te, 010 (11*51 ^T#4^T^-r 1 0 5 C»fSt6„ 1 
tf)NMMOS b7>i/X?(n^m%ii%m®PJ\ 1 0 5C 

fkH9 13, 9 14, 9 1 5<Dj£fiBOX 9 

T, NMMOS h^^^^^OfflJ^^ii^tt^D-D' 
"CEJofc, NIMOS h7.v^^©iB*|pI<0BrBia* 
^LTV*3o 1 2 0 1 (ISO I »?x/N(0l*5 0 0-7 
oo timfD^^yv 1 2 0 2(i)f^ic^A 

-S/img^BOX, 1 2 0 3(j:»^S©Pl^« 

ttHftSP^/K 1 2 o 4dv-y 3v»{bBt75»e>.4 

Sy-rMftilftK, 1 2 0 5fij?^0. 5-lMm^gcO 
3^*ftBl^fe&S7^-/UK»fUlt, 1 2 06H 

-So 

[0 0 4 2] 1 2 0 7(i^-Xt-^^f o il 2C 
&^T, 7 -f -yu KSHbfll 1 2 0 5 OJ&I*, BOX 12 

0 2HSUl^\ SP^, ^-Xt-^ 1 2 0 7(7)T 

/^Xt-^STl 2 0 8\zidrt $ 3L/uZMf& 

BfefcRl 2 0 5*»J*^SBtf>*ffc'K /Wt-^il 
Ti 2 0 8co$fi$J; 9 SbJcTfflj<Z)Pl>3i^rt*»e>#p 

BOXI-ftL"CV^5*&^-Xtr-^jtT«)««l l 

K^HbllcoiS^ BOX(:gut^i\ i9 Ci^-f * 

fcJ:5 4NSMOS h7>^^o(i*(plW*»T-38* 

[0043] il3it 014 tt^ril-fil^JSW^tfl^ 
Sl^J^^-t, SO I ^AlcM^tCMOS I 
CCO— (fSWffl@f^fllitKffiia"C*)So 13 0 1, 14 0 
lfi, 5 0 0 - 7 0 0 m nKO^^iJ ^ VSft, 

1 3 0 2, 1 4 0 2fiJ¥SftBAHSj*m<0BOX, 1 
3 0 3, 1 4 0 3(iNiMOSh7>^^^y-^l 
3 0 4, 1 4 0 4liNlMOS h7>^^^K^ 

y, 1305, 1 4 o 5tt#iB*^y a^5)45y- 

bmm, 1 3 0 6, 1 4 0 6l*i/D =i>Mtkmfrbtj:Z) 
y-hlftWIi, 1 3 0 7, 1 4 0 7tt»^»*WPa^ 

[0 0 4 4] 1 3 0 8, 1 4 0 8iiPiMOSh7y^ 

x^coy-*, 1309, i 4 o 9fiPMMOS Vyy 

v^CD KW>\ 13 10, HlOfiMHB^y^ 

y^e>*5y-nt«, 1311, 1 4 i ltev-y 



mtfefrbtezv- mmm, 1312, 1 4 1 2i±» 

i/^*SoNS^tt*^&ftSN!?3:yuSr*-fo l 3 l 
3 , 14 13 tt*il^;hJ**S^ A- 1 /i mmg<7>J?t * 

> y 3 >m{tmt ^ftzyj-* mimxh z> 0 
[0045] ttih* m 1 3, 0i 4(D*mm<DnMm 

5 0 01 3{H.:fc^T, 7>f-/uKlftfblKl 3 1 
pSmos h5>^^(Dy-7 i 3 08iKK^l 
3 0 9Wj£^#(CBOXl 3 0 2(C»LTV^5^ N5H 
MOS h7>^^roy-7 1 3 0 3l(/KWyi 3 

0 4WJKf±BOX 1 3 0 2l£«LT^4v\, NiMOS 

h7y^^<^y-^st/KK > cojs^s Boxcgi 

Tl^ftHfitK KKflsBtl 3 1 3 0>J6#BOX 

ll8Lt^"Ct)> NIMOS h7>^^^(i*lfi]P5ilB 

^^^coy-^^t>*Ku-ry6ojS^Box{^Lr^r 

fc, PSMOS h7^^?t'li*tf t^tfti: 

[oo46] [ii4 {cfcv ^-m, ^ ^ vmn% 1 4 

1 3GDJgfiBOX 1 4 0 2ICS5LT^S^ NfMOS 
h7^^wy-^ 1 4 0 3 <h KKV1 4 0 4<7)H 

&1/PMMOS h7>^^(Oy-^ 1 4 0 8t KK 
yi 4 0 9£>J6fi#C:BOX 1 4 0 2K»LTV^\, 

3co*|gPJO|iJ£0i](C*D^-CiftP^Lfc 
tRIflll^ NIMOS H7^^iPfMOS h7> 

[0 0 4 7] Hi 5C*M^CMOS I Ctmf&Ztl 

x^^^m^mw(o-m\^m<D^mm^7T^ 0 150 
1 \±^m\m^^sv ^>mm, 1 5 0 2WiWA 

HRMm^JI 3^IHkBl^e>45BOX, 1 5 0 3fi 

nSmos h^y^^^^jPM^^T^^P^^Aii 

«, 1 5 0 4fiPMMOS h7y^**^J#$*l5N 

^x/«^L^^c fflLU 01 Sd&^T, Pi 

5 1 5 0 5 (Dy^-^ mitm. 1 5 0 

6, 1507, 1508, 1 5 0 9 fittl^tlNglMO 

[0 0 4 8] 1 5 1 OteP !?3i/H 5 0 3 0>«tfc«r*>a 
fI^@^5fc^i^ft^^S^PM^W^^5 

«<*^fico-|j]^fe(i, 0i 5(^-t-J;9(-N§!MO 
S h7^7^«SHt^5P!?x;i^lt!:^f 

[0 0 4 9] 0 1 5 (iTjt-tJ: 0 (C s NiMO S 

h7^^(oy^i 5 0 6it r— 

.fgfig 1 508fcKK>l'5 0 7 (iiE^maffi, «*.fi 
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5VC, P9a:/i/a)«ttSrAw«ttJci-Sfc», MMJS. 

Ucj;9*i-o ««fl^PS*ll«tt««l 5 1 0(cA<£> 
•^dJt^ Will 5 l l Sr»oSSl©fR« l 

5i2ii/£<, y-^-s«pa, KK^'isra^ 

• SKfflcO^a^/J^ < 7i «9 . CMOSIC^h 5 
(c N S^lcojS^BOX l 5 0 2 tcgltt-rs i . KU"f 

[0 0 5 0] [1 1 6i:NlMO Sh7 Vv?* * 

v*s**rmmstk (cmos i c) d^j*£*i/o*<5¥ 

MOS I C^^f ^EIIIS<7)#l36BrBiaSr*L"CV^ 
3 Q 16 0 1 (i^f$m^B B s v/ U =* vlffi, 1 6 o 2 fi 
MlA-tMm^BOX, 1 6 0 3 ^: 1 6 04W 

n-t'tiNMMOS byyVx$<Dy— *t K W>\ i 

6 0 5li^!J^^t;J8l7!>^45^-h»JK, 160 

6(i#s H B B ^y ^^b/^y- i 6 0 7(s 

-To 

[0 0 5 1 ] X, 1 6 0 8il 6 0 9l«MtlPfM 
OSh7>^^^y-^iKK^ 16 10li^!i 

3viwui*»e>4sy- hmmm, i6ii n^^y 

[0 0 5 2] Hi 6_h{- 5®F>ff^5 1 6 1 3 fift^FA- 

©7-f-/UK*ffcBtSr*-t-o P!>i/H 60 7iNji 

£ 0 1 6 1 4J*P ?x;K0ttt*B)lt5t*()l:, 
^yUrtJCjgricLfcPS^>fi»©il!**Jl, 1615IJN 

[00 5 3] dl6(:^t^, PSMOSh7>^^ 
wy-^ 1 6 0 8i:N»>3i/Urtir?gia$ftfcNa5p*B* 

wwutii 6 1 5*stt*tt^««E**i"c, mmm^ 

SMOS YyW*9<r>V—* 1 6 0 3t48SJft«ffi, IP 
^0V (GND) HHSSiXTV^So NiMOSh7V 
^X^COy- hl 6 0 6 i PSMOS Yy>*?*9<r>V 
-H61 lfiWftWtcSSttSftrA^jlB^ i4So 

p^^'urti-»^snfcPS^*B«j^i«»ssi 6 
i 4«ctt«x.«-3v©4»a>«jE3ftsjpx.e>ti-c^a 0 t 

L~C\ NlMOSh7>^^OKKV1 6 0 4 iP 

Imo Sh7 ^K^yi 6 0 9 jft s «SCWHS5 



M&tiXltitlffli+tteoX^^o 
[0 0 5 4] V^, ^"ix.^A^ J f(r®i±V iri i LtO 

JEV D Di«5a*L^5V^fflT<So IP^> NiMOS 
h^Vv^co 6 0 4|:5V#^ot< 

5o LA*fcPS!^|ifi»(7)fl!»aii 6 1 4(:~3V» 
^otfc!), P!)x/H 6 0 7 0>«ffitt-3 VfciStMi 
fcftSo -CO^F, NiMOS h7>^^COy-^l 6 
03iP?x;H 6 0 7MI-fi*&3 X, NiMO 

S h^Vv^cT) KKy'l 604iP9i/H607 

[0 0 5 5] [116 *5V >T\ 2 *c05ftjB| 1616H 

6 1 7 n^(Dmcft^^fz^s^m^^mt)Lx^" 

ho S£/lf±* *JM 6 1 6 0ffliiKt;ili:«#l 6 
1 7co£fflJ&^±fflJ|-l£^o-Ci^o HI 6^btW6 
NSMOSh7^^©KWyi:^7 

itmfrbte&BoxicmLx^^o zvymxtewmM 

OS by>i?xir<Dy—xk P$^/i<m&l$h*i"(>t 
P9*/uM^Sf^S*l±, SSl^ff^JIftftft^fcSB 
O X tfttyiJKSBK LfcS* i 4 9 , ##11* $ v ^ 1 4 
5 0 S5>icy— P?;n/up^(0^fifcP?^^<D 
S£Ji# B OXdg Lfcl tliC&ty /h£ < 4 S 0 - coSg 
jg: N soi ^^^^{-fl^^c^ix/cfsliMM i s byyi/y* 
^ftaBgKi^ioV^r, NlMOSh7y^^^cfi 

lC^*tlTt^SP!?a/Wfi«{lv>r^<7)lJESrSP 

NIMOS hyi/v^coy— vo.^y = 
(p^aO i^^SfiSt/y-haffitP-? 

[0 0 5 6] tU ^SflfctBfifillM I S h7^ 

*/K7)flS«lC7f?P P®^«*co»i*««S:llW, 
-tw(cA^«ffiSr*Px.4xtf«tv^ ^C, P!?x/utBj 
twA^*£ESr*Px.5t, P^^/ucofifi^Acb^^, B 
OX^- hlfttHH. T«^W^*J**^y =viSS: 
y-h»B, P^^^tBOXcoftfffSr^^^t^x: 
SMOSh7y^^lt P^a:/H^<7)«ESrJPx.<c 
v^(cit-<^iiL(c< <45 0 :coh7y^^(iS 

[0 0 5 7] X, *««WSO I «?3i/-N(7)«jg-e*)5 
t, NiMOS b7>*Jx9<ny—xb KKy<oSi 

p £ a/urt $ flit? 4 —fr vmn%(nm^Mz b 
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tctb, SO I V^/^te^mt(r)W&Mi"/V 3 
CfflliMOS h7^**£«HJfc (CMOS I C) 

[0 0 5 8] SC, CMOSICi:^i(:f^^/W 
7**ftSr%;i, BOX1 60 2©±O*il^!)3y 
oJK^svK b<oi$iz y y l 6 0 4 0>TKJ£rt s 5 
^i^BOXl 6 0 2Ci*«mx.T^6 0 S 
f\ «S«EEVDDSr5V, IP^NSMOS h7^^ 

WS^^t'SX 1 0l4 C m-3£1-£ o iMf, ^il 

OB$, KK^l 6 0 4C0I&J; ^mfcftP^^^ 
f](^^l{±^6o fti-, BOX 1 6 0 2(D±(Dm& 
Hr>y =?ycojp:^5 4 /* mHT"C*>*Ui< ££jfcoffil 
BOXi 6 0 2(:gU K ^ ^8tEPfi0>£»2#* 
/hS<4D, *aiilK^t , -TOii<*5o C.co£3 

[0 0 5 9] P 1 6 0 7G0P3PF 

JffiftfiS^mfiS Lfc»£0> 5 E 1 4 c m-3j: 9 iKv « 

Z>fr&%z.Xfr6 0 P^x/H 6 0 7WPlWiIg 
rt>5 E 1 5 c 1 E 1 6 c m~ 3 , 5 E 1 6 c m - 3c0 

os '\>7V*J%9<r> KW^Jn^5**«iEii5 v, 

x/H 6 0 7 P ST^^IH ^ 5 E 1 5 c m"3, IE 
16cm-3, 5E1 6cm-3(DZo(DO:yL, F> 

1. l/im, 0. 5/iml:/i6o 
[0 0 6 0] Jkl^ m?f>mffi, IP^s NlMO sh?y 

XftOV kW&iT&o ^C0H#, P{rx;H 6 0 7(OPl 
*#M*»firt s 5 E 1 5 c 1 E 1 6 c m"3 s 5 E 1 

6cm-3^o^l:*fL, Kl"f ^OTt-tt^SS 
SJIOffifi, tft^ih/jfol. 2^m N 0. 9jum, 0. 
4 /i mt*fc5 0 

[0 0 6 1JSC, P!)x/H 6 0 7<DPM^#£«SK 
*S 1 E 1 6 c m' 3- e, ^OF>^>«$^0. 3//m 

SS^7XiU3 VCOI&Mii, 1. 4^m 
[0 0 6 2] X, *»SOI ^^G0flf^&>6 



frb 4 5 b o x co w £ ttitM&Ji y 3 y l < 

rt\ *>oTt>ft/xmeSO^(I»^*(Cii#Vj:^ 0 7 

icj?^<0»t ^JSii o T ^ fc > 

CMOS I C(I#W(^gC6y ^^T^7 P 'b, 

SO I ^Ai:MLf:CMOS I C-CJi£< fid e>£ 

[0 0 6 3] ft* collie £tU2\ ifMIlJ^To 
**£ H B H ^y 3^o*/hfl|[^S2/imJ;9ff<<c5i:, 7 

y^7y7 p l±^i:)iV\ SfelC, *^»I»«*^TW*» 

[0 0 6 4] EA±«o«|fc|i*5^Ttt, #389la>*WttS 
filfi S O I i/^iCCMOS I Ct0^ffM£ilTt> 
S^#|g«^o^-ClftWLT#fc^, *3691f*, SO 
i £^±(cjiM£ttT^>5 I C^CMOS I CUftlC 
mj££tiZb<ox-i*tj:<* CMOSiCi*l:/M#- 

7 I C4£#HfclC»J*£;ft/t^5B i CMOS I C 

(^*-7 • cmos i o mcttLxhmmxzz 

[0 0 6 5] kZZX\ Ifi*}P8S^!)^^ 
ofdSO I ^:n^cOI*K ±{Cffi^tlTl^ r >^^Mi2S 

^i-flitcoso I 9^&MJ&ir&zh&T*%Z> 0 z<n 

SO I ^7^/^(iS I MO X (Separation by Iraplantatio 
n of Oxygen) iWtlt^5 0 ^C0»>3i/MiSO I 1 CO 
> y rz yff^CO r>3iyN^/<7 ^ S V ^flJjS* 

j^oti^„ :©siMOX^-eit so 

[0 0 6 6] X, rOS I MOX^^^-Cfi, T^"/U 

SltatettK* 5 0 0Vcm2 WT(^t*S - 4 tt*»Ji 
L^ 0 JEli, S I MOX^ai^i^taV'y ^VKfbflS 

[0 0 6 7] SO Il<50¥*£^'>y 3>WJ¥**Sw(7)«t 

KywiiiBOXCo^r L*t\ Hil:^t<t5<c 
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^ , h 3 {c^ir^M(D¥m{mw<nmm^i-Mmm j & 
[0 0 6 8] *%w&. sxr^ft^&m&fritv^ 

5 0 HI 7 (a) - (d) (cj;<9, K9-&fc*9^W 
fPfiJc*ffiSr*^o Hi 7 (a) {cfc^T, l^O^S 
^> D = vStS 17 0 1 te-#tf>ffi£S»gHt LT, J/Jla 
^KfbK 1 7 0 2 ZJ&tft LT&6 0 \&(D i tt<0**S* V 
y 1 7 0 3fi*»{fcLT^4t\> 

[0 06 9] 117 (b) {^l/^T, iE2ft«B e 0 

>afittSr y 3 >mm 1702 * am^hm, 

T\ 1 1 0 o°c- 1 2 0 o°c<nm Sifc^HiWt-*^ 

xm&ttZo 2fo<nw&^yy ^(Dmw&mtz 
[0070] 017 (c) cjo^t, JWgftvy =yg 

«1 70 l*}^a<0J¥£*TW«LT, 

3V| (SO IS) 1 7 0 5eMt6 o SfeM, Hi 

7 (d) (^^i-j; 9^m*£ 5 e B^]J =y»K<z)«ia^^y 

=*VRfttKl.7 0 4«r»*LT, I^WSOI^x 
/^S"C#fc^6„ fit, Hi 7 (c) (ItjH- J; 5 C:3M£ 
elr^y ^>S«cO/iiZ2<Oj¥£ 1 /zmgS^Vynyift 
■t«rottfc*4<Dtttt-efc*i«iB9^i>ti:SOI 
Htffiffit^Se ^£>*§£\ Hi 7 (d) i^-f^ 

[0 0 7 1 ] :oK^MSOi C^fi, ii^^ 
eMt^**g 0 s 0 v/^Vfl 7 0 Stt^^rtT- 

o 0 rw^^-eiiSO I ^l:CMOS I CSrfl? 

[0 0 7 2] BP*>, ^^/Nrtcofe6®FJTT-fi^ H e 0 ^y 

3y|i 7 0 5^<iv^:?>^ofco, ^^rt 
(DtiL<ompJixn^^y ] j ^>H7o sog^^Jia 

ftNlMOS h7^^tP!MOS h7^^ 
(Oi^coy-x&T/ K^^JS^BOXJco^/^^o 

[0 0 7 3] *KW<O«Jt0)*»ft:K»c#LTtt, ^ 
co^g *^ ^t^iir ^^^^-r-fi^^f*^ i; 3 yfi 7 0 scoff 
^^^^/Nrt^^ig-C'^l. 0/zmtLfcl*, 
ftTliO. 7-1. 3/im<7)ff*0/<7y**8ro 0 L 

0 6, 09, Hi 3M11 4 l£*^56<&¥*ftSSIl 

O7yf7y^tC4^CM0S I C&Mf&irZZt 
rt s T#5 0 X, S IMOX^xAliiftift^^yjiA 



L<, fII&fc^ f 9'c>^-ti:^^/^J:'9^4^t>fSv\ -co 

[0 0 7 4] IC, :ofi^MSO I Cx^Tfi, 
V!)3 y»(Ui±IIv Ibttet^ 5 0 0Vcm2 JL^T 

{ZZ(DmV&t>&$^X(DW^"Wlfe$ki>' t J ^VlCDT 

[0 0 7 5] ST, ftlC*«M^#»»S»-i3Jt5, 
*^PB^ffi(CO^T^5o 018j±**WO** 

TfcSo 01 8CO*«M(7)SlfflW^ 0 9^**K(7)|| 
ffiPJWHT&'K 09«^-f«-(F|5(O«#f±, 018(1*3 
^Tt-tO**ffifflT#6o 
[00 7 6]118l:fcl^, 913, 914, 915 

IWUiSr*i-o 9 7 KOfCNiMO Sh7 > v X ? 

(APS****, W^«#ci^»«ttj»<, jfil x l 0 
16 c m"3T*fc5o 
[0 0 7 7] 9 12K^tCPiMOSh7yv^^ 

2^Ni^«ft, Wx.tty yc7)j*SfiP^^/v9 7 tra 

filXl0 16 cm- 3 t'fc5 0 18 1ii7>f-/uK 
ttfbR9 13M9 1 4<D&¥ft<nT[ch%&mfoM^ 

lit p it«^ bis ^ #fS H B B v y 3 yitfc 

So 1 8 lfiP^*/U9 7 iig|ftLT^SWKT*>a 
7)\ PM^«*^aiff4rWx.«ftl x l 0l7 C m-3gft 
KSK LT*>5 0 X, 18 2fi7^-/PKiftl9 14 

ffi*^&^S»V^«fii/y a^liTfcSo 18 2liN 
!>*^9 1 2i*«LT^6««T«>a^ PM^fe 
<7>»£*0U*tf»l X 1 Ol7 cm -3eS{cSi< LXfo 

So 

[0 0 7 8] 1 8 1 (O^itiS P «>3:/HB*St 1 8 2 COS 

i/yzjvmtyj-fr K»fkKw*ffTfci*jBft>' y 

{ 9(c<i^tt^W1-5 0 ^co^*, 7^-yi/K»{bBl9 
1 4<Z>WfflltCfc5N®MOS h7V^^^PSMOS 

h 7 * <0««M#«a^£<cfc 19 , 0 1 8 (^^i- 

So 

[0 0 7 9] 01 9tH2 0fi**fl©**f«gtt^* 

0 l 9 (iH l l co, X0 l 8 ti0 6 <n$:%W<DnifoWz. 
UX&*), 01 9t0 2O(r*3*t5#«<P*#tt, -tft 
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[00 8 01 019t02O(;*D^t, 191^204 
(KMMfePV^'l'RXfl 9 2t2 0 6<^iU»*Nl>3:/U 

^nmii 8^*3^rKWLfcB«*Pi> 
^/^r/i 8 i ^aSN^/n 8 2coiif ii^t-e 
Z<ntLibs *«W^>Hlfi«-C*>5Hi 9 iH2 o 

-yuK*ftR6 4<^P5«Jc*>SNfflMOS h 5 

i pSmos h^> > v ; ^^^mi^ii^^^M$ix^< < 

[0 0 8 1] *36W^*W*KB^*5«t6*^ 
•Offi^ftl-O^TBlW-rSo 121, 122, 0 2 
3©*««<0jBB«tt, ^timUl 8, HI 9, 12 

[0082) 021,022,02 3 Clio^T, 2 1 
4, 2 2 4, 2 3 4(ffilX1.0l6 C m-3(7)8g(OPS 
MW^S5P»?x/K 2 1 5, 2 2 5, 2 3 5ii, 

it«w*»s^«ux.«jB ixio 17 c m-3m&(omjg<v 

PlW^Jit^Pi/x/K 2 1 6, 2 2 6, 2 3 6 
fijfil x l 0l6 C m-3<O»fl[^NS!^tt*^?>*6Ni? 
i/k 2 1 7, 2 2 7 (2, Jt«Wfl!*K<0W;ififa 1 X 
1 0 17 cm"%S<OSaONS^)|*tl?5^^c5N!>3i/U' 

[0083] 0 2 1, 022, 023 {^-f #31^00^ 
»*§6*iiai 8, 019, H2 0I£^#*W<0¥» 

^KftK^bfiJcoTV^^, fltr#{Cd3V^T»i, 2 11, 
212, 2 13, 221, 222, 223, 231, 2 
3 2, 2 3 3 iZTjkir X 0 M, MitfftS^ 100 OAS 

[0 0 8 4] gp^>, »9£5NSMOS h7^^i 
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